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In this paper, the weak Allee effect on the predator is introduced into
the classic predator-prey model of Lotka-Volterra type. Global qualitative and
bifurcation analyses are combined to determine the global dynamics of the
model. It is shown that the weak Allee effect can bring rich and complicated
dynamics to the previously simple model, such as the saddle-node bifurcation,
subcritical and supercritical Hopf bifurcations, and Bogdanov-Takens bifurca-
tions. These results reveal far richer dynamics compared to the model without
Allee effect,implying that weak Allee effect can be one of the simple reasons
for many complicated behaviors in the predator-prey communities.
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Figure 1: Definition of the demographic Allee effect. The positive relationship
between per-capita growth rate and density when density is low defines an Allee
effect as in both (b) and (c). When per-capita growth rate is negative below a
threshold density, this is a strong or critical Allee effect as in (c). Cited from Shi et
al[21]g K < d
ma
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